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Specify for 1934 


KRAMER EVAPORATOR S 
UNIT COOLERS and CONDENSERS 





“Shelf” Evaporators with 1144” Centers, Fin Heights 1” to 2” 
carry one Tube for each 1144” width—2” to 4” carry two tubes in 
height for each 14,” width. KX CASE EVAPORATORS—23,,” 
x7” fin size—8 Tubes 134” centers; and 234’’x1014”—12 Tubes 

—any specified fin spacing and length. 


Kramer Commercial Evaporators 
All copper constructed, or copper fin steel 
tube for ammonia systems. Made in ten 
different fin sizes—various fin spacings—to 
any over all dimensions, and to required 
capacities. 


Kramer Turbofin Unit Coolers 


Made in five sizes ranging from 20 to 
80 Ibs. I. M. E. hourly. Constructed 
entirely of non-corrosive materials. 








Kramer Domestic Evaporators 
Made in stock sizes of two to five trays, or to 
any specified size. Construction is all copper 
continuous-tube design processed below each 
tray sleeve. 
Requests for your specifications of Evaporators 
solicited for Quotations. 
Kramer Condensers in 16 Stock Sizes 
Your files are not complete if they do not include Catalogs 433 
and 633 on KRAMER REFRIGERATION PRODUCTS 


TRENTON AUTO RADIATOR WORKS 
Main Offices and Factory, TRENTON, NEW JERSEY 
NEW YORK: 241 West 68th Street PITTSBURGH: 5145 Liberty Avenue 
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The Only Book of Its Kind Published 





ENTIRELY REVISED—200 PAGES ADDED 
MORE VALUABLE THAN EVER 


T ux Fourth Edition of HOUSEHOLD REFRIGERATION will 
be ready for distribution shortly. It contains up-to-the-minute 
information on new developments in household refrigeration, cur- 
rent up to the time of going to press. It is a book of 700 pages— 
200 additional pages over the previous edition. 


It is the only book published on this important subject today. 
covering in detail the principles, types, construction and operation 
of both ice and mechanically cooled domestic refrigerators. Dur- 
ing the past six years, changes of tremendous importance have 
occurred in the design, construction and operation of household 
refrigerating units. New designs, new refrigerants, new prin- 
ciples have been adopted. All are contained in this new Fourth 
Edition. It is an invaluable book for designers, manufacturers, 
dealers and distributors of mechanically cooled refrigerators. 


700 PAGES Published by 


270 ILLUSTRATIONS NICKERSON & 


L H . 
R.. ¢ 4 0 COLLINS COMPANY 
ant Post 435 N. Waller Ave. 

Paid 


MOROCCO 
$5.00 CHICAGO, ILL. 


FOR YOUR CONVENIENCE USE THIS ORDER 











NICKERSON & COLLINS COMPANY, PUBLISHERS, 435 N. Waller Avenue, Chicago, Ill. 
Please send to the address below, a copy of the Fourth Edition of 
HOUSEHOLD REFRIGERATION, bound in 
(Indicate Cloth or Morocco). 

C) Enclosed is remittance. 
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Here is a handy, substantial binder 
that permits you to add each copy 
readily as it is received. The binder 
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Holds twelve issues—an entire year’s 
supply. No hunting around for lost 
or missing issues. The entire year’s 
edition is always handy. 

The name of the magazine is attrac- 
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A Complete 


Library on Refrigeration 


IN ONE VOLUME 


PRINCIPLES of 
REFRIGERATION 


QRD 
EDITION 
Revised 


and 
Enlarged 


The work is in everyday language, and 
as free as possible from higher mathe- 
matics. The method of treatment has 
been to present a comprehensive treatise 
on the fundamental principles. With a 
firm grounding of these fundamental 
principles, the practitioner is enabled to 
intelligently design or operate refrigerating 
machinery. The theoretical and funda- 
mental operating principles are given 
attention first. This is followed by 
numerous practical considerations and the 
application of the fundamental principles 
to the economic production of ice and 
refrigeration for various purposes. 


The author has drawn extensively on 
his wide experience as a refrigeration 
engineer and teacher of refrigeration 
engineering, for materials for this work. 


OVER 1000 PAGES 


PROFUSELY ILLUSTRATED 
CLOTH BINDING $750 


Published By 
NICKERSON & COLLINS Co. 
433 N. WALLER AVE. CHICAGO 








Complete Stocks 


of the finest parts and 
supplies 
Fedders commercial and domestic 
evaporators, automatic and thermo- 
static expansion valves, Forcedraft 
units, Ice cube makers, filters, de- 
hydrators, etc. 

CHICAGO DISTRIBUTOR 
FEDDERS MANUFACTURING CO, 
Ansul SO, 

Penn Cold Controls 
Turner Gas Leak Detectors 
=—-* 

All types condensers and tanks re- 
paired. Sealed flooded evaporators 
opened, calibrated and resoldered., 
Work tested under high air pressure 
and completely dehydrated. Plain 

and silver soldering. 
Standard Refrigeration 
Parts Co. 
5101 W. Madison St. 


Austin 6343 
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"Ansul Sulphur Dioxide 
comes completely pre- 
pared for refrigeration 
purposes and can be 
charged directly into the 
units. There is no wasted 
time or labor when 
you use Ansul Sulphur 
Dioxide." 
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Lubrication of 


Proper Selection of Lubricating Oi 


Refrigerators 


ls for Domestic Refrigerators is 


Most Important. Action of Various Refrigerants on Lubricating Oils. 


By ERICH MEYER, PH.D.* 
——_ << 


HE selection of proper oils for lubrica- 
tion of refrigerators is one of the most 
problems of the refrigeration 
It is being realized today, 


important 
service engineer. 
more than ever before, that the use of the 
proper lubricant will add greatly to increas- 
ing the useful life of the refrigerator mech- 
anism and insuring operating efficiency. 
There are two distinctly different lubricat- 
ing jobs in a refrigerator. One is the lubri- 
cation of the motor and fan bearings and the 
other is the lubrication of the compressor. 


Lubrication of Motor and Fan Bearings 
For lubrication of the motor and fan 
hearings, the oil is fed commonly by a felt 
or a piece of wicking thus feeding oil con- 
tinuously in small quantities to the bearings. 
The wick reservoir is supplied with oil 
periodically—once or twice a year is usually 
sufficient. 

It is necessary to use an oil relatively light 
in body so that the oil is fed properly 
through the wick. Nevertheless, the body 
or viscosity of the oil should be heavy 
enough to provide a film of oil on the bear- 
ing surfaces which does not break down 
under the heat of operation. It is also im- 
portant that the oil has a low “pour point” 
aa 


Sons, 
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ment of Industrial Research, L. Sonneborn 
ne., New York. 


because it must flow freely to the bearings 
when starting up cold. 

One of the most important but often over- 
looked requirements for a lubricant for this 
purpose, is that the oil should resist deteri- 
oration due to oxidation consequent 
polymerization. As result of oxidation 
and polymerization, the oil may 
sticky, clog up the felt or wick and thus 
interfere with proper feeding of the lubri- 
cant. The use of a more highly refined oil, 
usually classified as a white mineral oil, is 
usually an insurance against such contingen- 
cies. The feature of greater stability of 
white mineral oils toward oxidation will be 
discussed later in detail. 


and 
a 
become 


Lubrication of Compressors 


Most domestic electric refrigerators em- 
ploy either a compressor of the piston type 
or of the rotary type. The compressor is 
self-enclosed and lubricated with oil carried 
in the base (crankcase) of the compressor. 

In the ordinary piston type arrangement, 
the piston and cylinders are either lubricated 
by splash or the oil is supplied by pressure 
to the various points requiring lubrication. 

It will be readily appreciated that the 
selection of a proper oil for the lubrication 
of compressors presents a very important 
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problem to the service engineer when we 
consider that the refrigerant and the oil are 
carried together in the same system. This 
feature makes it imperative not only to 
control any possible reactions of the metal 
on the oil or inversely, any reaction of the 
oil on the metal in the presence of moisture, 
air and heat but also to check the reaction 
of the refrigerant on the oil and the reaction 
of the oil on the refrigerant. It is apparent 
therefore, that careful attention must be 
paid by the service engineer to the selection 
of a proper refrigerator oil. 
Two Types of Refrigerator Oil 

Refrigerator manufacturers in cooperation 
with oil companies have devoted a great 
deal of their research work to the study of 
this problem. It has been found that the 
use of highly refined white mineral oils for 
refrigerator lubrication seem to offer advan- 
tages over the use of ordinary so-called 
“vellow oils” or “pale oils” as refrigerator 
lubricants. 

Causes of Sludge Formation 

The most important difference between 
the above mentioned pale oils and white min- 
eral oils is the fact that all impurities such 
as “unsaturated hydrocarbons” have been 
removed from the latter oils in the course 
of the refining process. The removal of these 
impurities from oils to be used especially 
in connection with SO, as a refrigerant, has 
been found advisable since SO, has a detri- 
mental effect upon the unsaturated hydro- 
carbons of the oil. In the presence of mois- 
ture, SO, forms sulphurous acid. This acid 
reacts with the unsaturated hydrocarbons 
of the oil, causing the formation of sludge. 

The mere fact that an oil is colorless or 
“waterwhite” does not in itself signify that 
the oil is a completely refined mineral oil in 
the full sense of the word. It is possible to 
obtain a waterwhite appearance by simple 
filtration. However, a completely refined 
white mineral o%l in addition to its water- 
white appearance has also been freed of its 
unsaturated hydrocarbons and this latter 
characteristic is essential. 

Effect of Sludge Formation 

Difficulties resulting from oil sludge are 

encountered in many forms. It is obvious, 


.v...8. 
page 282. 


Pharmacopoeia, 10th Revision (1926), 
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of course, that sludge accumulation is cap- 
able of blocking the oil passages and in this 
way, interfering with proper lubrication, 
Sludge can pack behind the piston rings 
cutting down compression efficiency. It ¢ap 
cause sluggish valve action which likewis 
reduces efficiency. Sludge carried over ty 
the float valve or to the expansion valve, 
will cause the valves to stick so that they 
fail to operate properly. When oil of the 
proper characteristics but containing an ey. 
cessive amount of unsaturated hydrocarbon; 
is accidentally carried over into the condenser 
coils, it will drain out of its own accord but 
sludge will remain there, seriously impairing 
the cooling efficiency of the condenser. An 
sludge carried past the expansion valve into 
the expansion coil will, of course, have 4 
detrimental insulating effect there also. 


Acid Test as Measure for the Content of 
Unsaturated Hydrocarbons 

The type of oil referred to above as white 
mineral oil is treated with fuming sulphuric 
acid in the course of its refining process in 
order to remove the unsaturated hydrocar- 
bons. The so-called Acid Test serves as 
an indication of the extent to which the u- 
saturated hydrocarbons have been removed 
from an oil. A refrigerator oil from which 
the unsaturated hydrocarbons have been re 
moved completely should have an acid test 
considerably lighter in color than pale amber 


Reaction of Air and Moisture 
Even under favorable conditions, small 
amounts of air and moisture get into the re- 
frigerant and this 
aggravates sludge formation and separation 
Under severe 


moisture particularly 


when pale oils are employed. 
conditions even a white oil will blacken from 
attack by the products of SO, and moisture, 
but there will be no sludge separation and 
the machine will continue to operate eff- 
ciently and without trouble. 


Various Types of Sludge 
The operaticn of refrigerators in warm 


climates presents even more complex prob- 
Instead of an average working tem- 
perature of about 180° F, the units will often 


lems. 
reach temperature up to 360° F. The cause 
of the difficulty experienced under such cor 
ditions is the formation of an unfavorable 
type of sludge. We have to distinguish be 
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tween three different types of sludge: (1) 
soft and sticky powder, (2) large and hard 
flakes, (3) hard and dry powder. The 
formation of the first type of sludge (the 
sticky powder) is most serious because it 


tends to clog up the valves permanently 
since it is not flushed away by the oil. The 
formation of large particles of flaky sludge 
js also undesirable, though sometimes a 
screen filter is provided in order to collect 
this type of sludge. The least harmful 
sludge is that which consists of hard and 
dry powder because it stays suspended in 
the oil and though it blackens the oil, it will 
not interfere with the proper operation of 
the refrigerator. 

It has been found that if white mineral 
oils form sludge under exceptionally severe 
conditions such as operation in warm climates 
they always seem to form sludge of the hard 
and dry powder type, whereas pale oils 
usually form sludge of the soft and sticky 
type. Therefore, the cause of difficulties is 
often not the mere fact that sludge is formed 
in the refrigerator system but that sludge 
of the undesirable type is formed. 


Sligh Oxidation Test as Measure for Sludge 
Formation 


Recently, attention was devoted to the 
Sligh Oxidation Test 2 as a criterion as well 
as a measure for the tendency of a refrigera- 
tor oil to produce sludge. The lower the 
Sligh Oxidation Number, the lower will be 
the tendency of the ol to sludge. While 
ordinary pale oils have a Sligh Oxidation 
Number of about 30 to 40, this figure is re- 
duced to 10 to 20 on semi-refined white min- 
eral oils, whereas completely refined white 
mineral oils have a Sligh Oxidation Num- 
her of below 1. 


Carbon Test as Measure for Carbonization 


The carbon residue 2 left after complete 
combustion of the oil can also be properly 
used as a measure for the tendency of an 
oil to carbonize under actual operation. Oils 
of particularly high purity will have a car- 
bon test of as low as 0.005% while the car- 

oO. T. M. 
(1924), page 964. 


3A. 8. T. M. Method D47-18, Hamor & Padgett, 
Examination of Petroleum (1920), page 104. 


Proceedings, Vol. 24, Part II 
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bon test of a pale oil may sometimes be 
found to be as high as 0.5%. 


Solubility of Oil in Refrigerant and 
Refrigerant in Oil 

In properly lubricating a refrigerator, two 
additional factors have to be considered, 
namely, the solubility of the refrigerant in 
the oil and the solubility of the oil in the 
refrigerant. Most refrigerants are soluble 
in oil but particularly in connection with the 
use of SO, it is desirable not to have an 
excessive solubility of the SO, in the oil. 
Comparative tests at various temperatures 
were made whereby the solubility of SO, in 
the oil was determined. For example, it was 
found that at a temperature of 140°F and 
a pressure of 144 lbs. per square inch, the 
absorption of SO, in a white mineral oil 
amounts to 16.6%, whereas the SO, absorp- 
tion in pale oils amounted to 29.5% under 
the same conditions. Since the solubility of 
SO, increases with higher pressure and high- 
er temperatures, it has been generally ad- 
mitted that this is a very important property 
of refrigerator oils and one to be closely 
watched. 

As far as absorption of the oil in SO, is 
concerned, it is a well known fact that white 
mineral oils will not be absorbed by SO, 
since just this feature forms the basis for 
the so-called Edeleanu Process—one of the 
modern processes for manufacturing white 
mineral oils. 

Emulsification of Oil 

Aside from the solubility of the refrig- 
erant in the oil we have to consider that 
there may be at times an emulsification of 
the oil in the liquid refrigerant in the evap- 
orator which, after all, may have the same 
effect as excessive solubility since it may 
change the liquid level of the refrigerant in 
the evaporator. The amount of oil which 
will emulsify in the liquid refrigerant de- 
pends very much on the care which has been 
exercised in removing all impurities from the 
oil. There have been many instances where 
refrigerator manufacturers have run into 
trouble due to the oil emulsifying to such an 
extent that the refrigerant was not free 
flowing thereby preventing proper boiling in 
the evaporator and thus causing a tempera- 
ture which disagrees considerably from the 
corresponding pressure. 
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Viscosity Index 


The actual emulsification of the oil in the 
refrigerant depends also to a certain degree 
on the extent to which the oil increases its 
body at low temperatures. It is a well 
known fact that the viscosity of a lubricat- 
ing oil changes with the temperature. Every 
oil thins down with an increase in tempera- 
ture and thickens up with a decrease in 
temperature. This property can be meas- 
ured by an arbitrary scale—called Viscosity 
Index.4 This scale runs from zero value 
for oils which do not thin rapidly. The 
higher its Viscosity Index, the better is the 
lubricant. Therefore, the Viscosity Index 
forms an excellent measure for judging the 
tendency of an oil to maintain its body at 
high temperatures and to retain its free 
fluidity at low temperatures. 


Pour Point vs. True Fluidity 


Free fluidity at low temperature is, of 
course, of particular importance for a proper 
refrigerator oil. Very often, the pour point 
of the oil as determined by the A. S. T. M. 
method 5 is used as the sole criterion for 
judging the fluidity of an oil at low tem- 
perature. However, in many instances, 
pale oils, though they may have an A. S. 
T. M. pour point of about minus 25, become 
sluggish at that temperature, whereas many 
white mineral oils stay perfectly fluid even 
below such temperature. It is undoubtedly 
essential to select an oil of low “true fluid- 
ity” because frequently, difficulties are ex- 
perienced due to the oil becoming so slug- 
gish at low temperatures that it prevents 
the free evaporation of the refrigerant from 
the liquid, thus causing a short cycling of 
the compressor. 


Reaction of Various Refrigerants 


The various refrigerants used have dif- 
ferent properties in regard to reaction with 
the lubricating oil. As already discussed 
in detail above, SO, still the most widely 
used refrigerant today, is decidedly reac- 
tive to all but the most highly refined pure 
white mineral oils. 


* Dean and Davis, Chemical & Metallurgical En- 
gineering, Vol. 36 (No. 10), page 618. 


5 A. S. T. M. Method D47-18, Hamor and Padgett, 
Examination of Petroleum (1920), page 559. 
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In connection with the use of Methy| 
Chloride, Ethyl Chloride, Carrene (Methy- 
lene Dichloride), F-12 (Dichlorodifluorme- 
thane) particular attention has to be paid to 
the selection of an oil of very low acidity 
in order to avoid a troublesome electrolytic 
phenomenon which is sometimes described as 


A properly refined white 
mineral oil of U. S. P. Acid Test should 
have an acidity of not more than 0.01 mg 
KOH per one gram of oil which gives the 
purchaser the assurance that the white min- 
eral oil is completely neutralized after acid 


“copper plating.’ 


treatment. 

A further important requirement for oils 
used in connection with the above mentioned 
refrigerants is that the oil should contain not 
more than traces of sulfur and no saponifi- 
able matter at all. Most white mineral oils 
of proper refining will comply with these 
specifications. 


Use of Glycerine as Lubricant 


Formerly, glycerine was used extensively 
as a lubricant in refrigerators— particularly 
in connection with CO, and Methy! Chloride 
as refrigerants. Although glycerine has 
good lubricating properties, it absorbs mois- 
ture up to 50% of its own weight, so that it 
cannot be used unless it is very carefully pro- 
tected from the atmosphere. Another ob- 
jection to the use of glycerine is that it 
sometimes has been a cause of corrosion. 
Because of these defects, glycerine has been 
almost entirely replaced by mineral oils for 
lubricating refrigerating machines. 


Moisture 


The proper handling of an oil in every 
stage after it is made is of great importance. 
In particular, care must be exercised that the 
oil does not absorb an excessive amount of 
moisture during handling. Much study has 
been given to moisture in oil. Refrigerator 
oil must be thoroughly dehydrated not only 
because of any potential chemical reactions, 
but for the reason that any moisture in the 
oil will freeze out and thus impede the prop- 
er flow of the refrigerant. In the electrical 
test, the moisture content of the oil is de 
termined by subjecting the oil to high volt- 
age and determining the voltage it will resist. 
It has been generally found that oils with 
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standing « voltage of 25 to 30 KV are satis- 
factory from the standpoint of moisture 
content. 

Factors Influencing Selection of Viscosity 


It is not possible or practical to suggest 
any one viscosity to meet all conditions. 
Some refrigerants such as Methyl Chloride, 
Ethyl Chloride, etc. are more soluble in the 
oil than others and hence, may cause more 
dilution and consequent thinning of the oil 
during use. Therefore, a certain allowance 
for the anticipated thinning effect has to be 


provided for by the selection of a somewhat 
heavier oil. 

For small machines, oils with lower viscosi- 
ties than are required in larger machines 
may be used; that is, in small machines an 
oil having a Saybolt viscosity of 150 at 100°F 
may be satisfactory whereas in larger ma- 
chines, oils of as high as 800 to 350 Saybolt 
viscosity at 100°F may be necessary. Clear- 
ance, speed of operation, temperature con- 
ditions, etc. have also an important bearing 
on the viscosity of the oil to be used. 





Thermostats and Other Instruments of 
Interest to the Service Engineer 


Testing and Recording Instruments Are Important to Every Service En- 


gineer. This Article Describes Various Instruments and Their Function. 


By A. F. RUCKS * 


a 


N important part of any refrigerator is 
the device which through its operation 
controls the temperature. In most of the 
modern refrigerators, this device is called 
a temperature controller. In a compara- 
tively small number of refrigerators manu- 
factured today, a pressure controller is still 
being used. The pressure instrument was 
very much in vogue several years ago, but 
the majority of refrigerator manufacturers 
have replaced it by the temperature con- 
troller, sometimes known as a thermostat. 
The temperature controller is nothing 
more than a thermostatically operated elec- 
tric switch, which stops and starts the motor 
when a temperature change in the box takes 
place. A sensitive bulb is connected to a 
sylphon bellows by means of copper tubing 
and this unit is called the tube system. 
Within it is sealed a volatile liquid under 
pressure, which vaporizes and condenses as 
the temperature on the evaporator coil 
changes. The pressure change within the 
tube system expands and contracts the syl- 


*General Sales Manager, C. J. Tagliabue Mfg. 
Co., Brooklyn, N. Y. 
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phon bellows. This motion operates a set of 
electric contacts that make and break the 
circuit, thus stopping and starting the motor. 
Several years ago temperature controllers, 
while considerably larger in size than they 
are today, did not have as many adjust- 
ment advantages as the modern controllers. 
In the older instruments, the housewife did 
not have the facilities for readily changing 
the temperature conditions in the refrigera- 
tor which are now available in the latest 
controller models. In order to change to 
a colder or warmer temperature it was nec- 
essary to remove the controller cover and 
make an intricate adjustment which really 
required the skill of an experienced mechanic. 
This, coupled with the inaccessible location 
of the control unit, made it undesirable to 
make any adjustments, with the result that 
only one temperature condition was main- 
tained in the box. Fast freezing for the pur- 
pose of making frozen desserts in a hurry 
or freezing ice cubes quickly was almost 
impossible with the older controllers. 
Today, however, with the improved tem- 
perature controller, it is only necessary to 
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FIG. 1. 


turn a knob, conveniently located on the 
evaporator shield or on the outside of the 
refrigerator. See Fig. 1. By means of a 
dial graduated in reference numbers, varying 
degrees of fast freezing are easily obtained. 
The same adjusting knob is used for de- 
frosting, thus eliminating the necessity of 
disconnecting the wall plug with the re- 
sulting danger of allowing the box tempera- 
ture to rise above safe limits, should the 
forgetful housewife fail to reconnect the 
plug. The up-to-date temperature controller 
is so arranged that when the temperature 
adjusting knob is turned in the direction 
indicated on the dial to a defrost tempera- 
ture, the operating range of the controller 
is raised, permitting the coils to defrost. 
During the defrosting period the controller 
keeps the unit in operation on a higher tem- 
perature cycle, and in this manner does not 
allow the food storage compartment to go 
beyond the safe temperature. 


Temperature Controller 


Due to the importance of the temperature 
controller in the successful operation of a 
refrigerator, the service engineer should 
familiarize himself with a few simple rules 
and tests which will help him to determine 
whether the controller is the cause of the 
trouble before he attempts to make any ad- 
justment to the controller mechanism. In a 
great many cases where controllers are re- 
turned to the factory claimed to be defec- 
tive, an inspection shows there is nothing 
wrong except that some service man jumped 
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to the conclusion that the trouble was due 
to the controller. 

If a temperature controller has been Op- 
erating satisfactorily, and then suddenly 
fails to make circuit when the box tempers- 
ture rises, the trouble is generally caused by 
one or two things. First, inspect the wiring 
for a loose connection. Here again, the 
latest models of temperature controllers have 
been improved. The connecting wires are 
attached to a plug which fits over prong 
projecting from the back of the controller 
case and the service man should make cer- 
tain that this plug is securely fastened to 
the prongs. The second place to look for 
trouble is in the tube system of the con 
troller. Occasionally the tube system de 
velops a leak, due to a break in the tubing 
or an imperfection in the soldered joint. If 
the contacts of the controller do not clos 
on a rising temperature, it is safe to assume 
that a leak in the tube system has occurred 
and the only remedy is to replace. 


Dial Indicating Thermometer 


Various instruments are available to guide 
the service engineer in his work. A minia- 
ture size dial-indicating thermometer, Fig. 2, 
measuring only four inches square indicates 
the temperature by means of a_ pointer 
against a graduated dial. This instrument 
can be used effectively to check the thermo- 
stat setting and to observe the operation of 
the expansion valve by means of the tem- 
perature changes on the evaporator cil. 
By means of a fine capillary tubing whieh 
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FIG. 2. 


connects the instrument proper with the 
bulb, it is possible to place the dial ther- 
mometer on top of the refrigerator with the 
bulb located inside the box. The tubing 
is small enough to permit the refrigerator 
door to close tightly without causing dam- 
age. This arrangement enables the service 
engineer to watch the performance of the 
unit and check the evaporator coil or food 
compartment temperatures without opening 
the refrigerator door. 





FIG. 3. COMBINATION RECORDING THER- 
MOMETER 


Another miniature size instrument known 
as a recording thermometer, measuring only 
six inches square, can be used in place of 
the dial indicating thermometer. This in- 
strument records the temperature on a paper 
chart instead of indicating it, as is the case 
with the dial indicating thermometer. The 
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DIAL-INDICATING THERMOMETER. 


recorder is supplied in two models, one a 
regular recording thermometer, and the other 
a combination instrument, shown in Fig. 8. 
The combination recorder is connected in 
circuit with the motor, and by means of a 
second pen, the instrument records running 














FIG. 4. RECORDING THERMOMETER IN 
FOOD COMPARTMENT OF REFRIGERATOR. 


and idling time of the motor, while the other 
pen writes a record of the evaporator coil 
or the food compartment temperature. 
These recording instruments are made in 
the self-contained and distance types. The 
self-contained type is recommended for use 
when it is desirable to place the entire in- 
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strument in the food compartment in order 
to check the temperature of that compart- 
ment. See Fig. 4. The distance type per- 
mits placing the bulb in the food compart- 
ment or on the evaporator coil and allows 
the instrument to be located outside of the 
box, so that a complete record is observed 
without opening the refrigerator door. 
Dial-Indicating and Recording Thermome- 
ters while more costly than the average glass 
tube pocket thermometer are easier to read, 
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FIG. 5. MODERN DOMESTIC TEMPERATURE 
CONTROLLER SHOWING OVERLOAD RELAY. 


and in addition, the evaporator coil tem- 
peratures can be checked more accurately. 
In a great many cases, complaints about 
incorrect food compartment temperatures 
are nothing more than imaginary, and it is 
very often possible to convince a housewife 
that her refrigerator is maintaining the cor- 
rect temperature by showing her a _ tem- 
perature record as actual proof. 

Modern science has enabled instrument 
manufacturers to combine the temperature 
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controller with a protective device usually 
called the overload relay, shown in Fig. 5, 
The function of this unit is to break th 
circuit and stop the motor whenever an over. 
load condition occurs on the motor. Whey 
the overload relay trips, the toggle swite) 
is thrown to the “off” position and as this 
switch is located along side of the tempera- 
ture adjusting knob, it is readily noticeabk 
that the unit is out of operation. The unit 
cannot again be expected to give refrigera- 
tion until the overload on the motor has been 
removed, after which it is again possible to 
reset the overload relay of the controller 
If the overload continues to exist, the over- 
load relay will again trip and should this 
performance be repeated a number of time 
the housewife should call for a service man 

The toggle switch arrangement just de. 
scribed is only one type. In other con 
troller models, a push pull knob is em- 
ployed. When the overload relay portion of 
the controller trips, the push pull knob js 
thrown out and a red sector on the stem of 
the knob makes an appearance indicating 
that the circuit has been broken. 


Overload Relay 


The overload relay of a temperature con 
troller consists of a heating coil surrounding 
a stem to which a ratchet is held in plac 
by means of solder. The ratchet is in tum 
connected to the tripping mechanism. When 
current is passed through the coil, the sten 
becomes warm due to heat radiation from 
the heating coil. Should a condition aris 
where an overload is placed on the motor, 
the heating coil becomes hot enough to 
soften the solder, permitting the ratchet 
wheel to turn, thus disengaging the lever 
mechanism and allowing the contacts t 
break the circuit. The heating coils ar 
tagged with a rating based upon Under 
writers requirements as outlined in Under 
writers Laboratories Standard for industrial 
controller equipment. 

Due to the large number of different 
makes of refrigerators on the market, the 
service engineer is frequently confronted 
with the problem of obtaining a replacement 
temperature controller. Often he cannot 
readily obtain exactly the same controller 
that he found on the refrigerator. Some- 
times the length of connecting tubing may 
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FIG. 6. WATER CIRCULATING VALVE. 


vary or the temperature setting is slightly 
different from that of the controller which 
he found in the refrigerator. 
where a service engineer finds that the re- 
at too 


In some cases, 


placement controller is operating 
high or too low a temperature, it can be 
reset easily by means of an outside 
ing knob, or if desired, the bulb 
shifted to another coil, either closer or fur- 
ther away from the expansion valve. If any 
excess tubing should result in the installa- 


ad just- 
can be 


tion of a new controller the extra length can 
be coiled into a spiral behind the evaporator. 

So far we have only covered the subject 
of temperature controls for household re- 
frigerators. There is another field where a 
great many refrigerating machines are used 
and that is for commercial installations, such 
as display cases, ice cream cabinets, butcher 
boxes, coolers and storage compartments. 
Some of these installations use pressure con- 
trollers while others use temperature con- 
trollers. In_ installations storage 
rooms of fairly large area are being cooled, 
very often temperature controllers are in- 
stalled with the bulb located within the room 
itself. If large quantities of materials such 
as fruits and vegetables are stored, care 
should be exercised in locating the bulb so 
that the material is not piled around it, thus 
interfering with the air circulation in the 
room. It will be readily seen that if the 
controller bulb 
pocket, the controller is not getting a fair 
chance to maintain temperature 
throughout the room. In installations where 
a blower is used to circulate the air, it is 
advisable to place the temperature controller 
bulb near the blower so that the controller 

(Continued on page 31) 
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The Service Truck 


The work of Servicing Domestic and Commercial Units requires im- 
mediate and effective results. A service man builds customer good-wil) 


on his ability to do a satisfactory job. 


A mobile shop is desirable. 


By E. T. SKINKLE 
———~<e—__ — 


LIGHT service truck, fitted up with a 

bench, a vise, a tool chest, an assort- 
ment of copper wire, nails, screws, clamps, 
boxed valves and fittings, files, pliers, thread- 
ing tools, drills, reamers, soldering kit, sand 
paper, emery cloth, paints and paint brushes, 
an empty refrigerant drum and a full drum 
of refrigerant; and, if not too costly a com- 
bination, small lathe and drill press, will be 
found indispensable to the service engineer 
who is determined to “get there” and do a 
first class job. 

Years ago a man was not considered a 
first class mechanic until he could stand at a 
vise and, with only a hammer and cold chisel 
and a file, chip out and finish a hexagon nut 
and file a thread on a bolt to fit the tapped 
nut. 

Times have changed. Today a mechanic 
is expected to answer every emergency call 
at fire alarm speed and come equipped with 
everything necessary to dismantle the entire 
apparatus, test and adjust every part, clean 
and paint where necessary, remove an old 
charge and all lubricants, put the apparatus 
together again, connect it up and test it with 
air pressure, recharge with fresh refrigerant 
and oil, and stick around long enough to ad- 
just the automatic controls and know that 
the apparatus will perform its functions au- 
tomatically and positively after he has 
packed up his kit, started his truck and 
turned his back on the job. 

No need to tell a man how much quicker 
he can get on the job with an auto-truck 
than by street car or walking, how much 
easier to carry his kit on a truck than by 
hand, or how much quicker a job can be 
done with the facilities of a properly tool- 
equipped shop truck at command than when 
only the limited hand bag is available. 

As an example of the convenience and 
economy of truck service, take the time to 
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stand and watch a trolley line repair truc 
get on and do a job in a few minutes that 
would take hours and possibly days to move 
to and do in a shop. The truck is equipped 
with everything necessary to tear out anj 
rebuild a section of trolley wire (often with 
high voltage current on). 

The refrigerating service engineer’s truck 
can be similarly equipped with everything 
necessary to strip and rebuild a refrigerating 
apparatus right on the premises, — without 
appeal to the sales shop for assistance. Very 
likely a one-half ton capacity truck woul 
be amply large, if properly equipped, to er- 
able the service engineer to do any emergent 
repair and adjustment job in the truck, e- 
cepting only a complete breakdown or wor- 
out job. New parts may be required, ani 
perhaps, in future, spare parts will be in- 
cluded in the repair truck equipment. 

A light service truck, equipped with 1 
small wire cable winch, lowered a half ton 
commercial machine from a second ston 
window to the truck, where it was quickly 
repaired and adjusted and hoisted back 
through the window, connected up to the 
evaporator and condenser, recharged and 
was functioning satisfactorily again inside 
of three hours’ time. 

A couple of light, strong calciminers’ lat- 
ders, with a good footboard spreader, er 
ables temporary access to side walls and 
ceiling for convenience in hanging coils and 
making pipe connections, these, when folded 
up, occupy small space on the running board 
or side of the service truck and in man| 
instances are a necessity in time econom) 
servicing. 

Consider the convenience, actually the 
necessity, and the time-saving factor of the 
refrigerator service motor truck. It is 4 
necessity, not a luxury, for the service engi 
neer. 
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The Control of Refrigerants . . . 
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Valve 


By J. L. SHRODE * 
—_~—___—_ 


ENERALLY, one valve is used to main- 
tain a constant suction pressure in the 
entire suction line. All of the evaporators 
The valve is set for 
the suction pressure corresponding to the 


are connected in series. 


lowest temperature in any one of the units. 
This results in a lower gas temperature in 
some of the higher temperature units than 
would normally be provided. To keep these 
units from getting too cold they are pro- 
vided with less coil surface than would be 
provided if the coils carried the normal gas 
temperature. 

The thermostat is ordinarily installed 
either in the last unit in the series or in 
the most important unit, so that when the 
temperature of that unit is as low as re- 
quired, the machine will shut down. If the 
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VALVE 


° 


DISPLAY COUNTER 
“4° 


erating system. Such a system is shown in 
Figure 1. The expansion valve feeds a coun- 
ter display case, a brine tank in the butter 
box, and a meat cooler, all in series. The 
expansion valve is set to maintain the pres- 
sure corresponding to the temperature de- 
sired in the cooler coils. The thermostat 
is located in the meat cooler, which is both 
the most important unit and the last in the 
series, and starts and stops the compressor. 
After the system is in operation it may be 
that the counter “A” is not cold enough. To 
lower the counter temperature it is neces- 
sary merely to reduce the suction pressure 
by closing the expansion valve a little. 
Should the meat cooler “C” not be cold 
enough, it is necessary only to set the ther- 
mostat so that it stops the compressor at a 
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FIG. 1. 


other evaporators are properly designed, the 
other units will have previously reached 
their respective temperatures provided there 
is no great load variation. By the use of 
by-pass valves across all or part of each 
unit, the ultimate individual temperatures 
may be adjusted by the setting of the by- 
pass valves and by the adjustment of the 
expansion valve. 

The small butcher shop is a typical appli- 
cation of the constant pressure type refrig- 


"President, Alco Valve Co., St. Louis, Mo. 
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MEAT COOLER 
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TYPICAL CONSTANT PRESSURE TYPE REFRIGERATING SYSTEM 


lower temperature, permitting it to run 
longer. 

Some special applications of the constant 
pressure expansion valve follow. 

Although it has been previously stated 
that this valve should never be used with a 
hand expansion valve or other equipment on 
the same system, there are a few exceptions 
to this rule. An automatic expansion valve 
and a hand expansion valve can be used to 
feed two separate coils in multiple on one 
machine provided the low side pressure at 
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the automatic valve is higher than at the 
hand valve. Such an installation is shown 
in Figure 2. The system shown will work 
satisfactorily provided the pressure being 
maintained in the coils “A” by the automatic 
valve is higher than the pressure in the coils 
“3.” 

One automatic expansion valve of this 
type can be used to feed two separate coils 
in multiple, if the size, temperatures, and 
loads of each coil are equal. Such an in- 
stallation is not recommended, however, for 
it is very seldom that two such coils will 
always have the same temperature and load 
conditions. See Figure 3 for one such in- 
Stallation. If the load on the coils “A” was 
greater than the load on the coils “B,” the 
ammonia would flow out of coil “A” and into 


HAND EXPANSION AND AUTOMATIC EXPANSION VALVE INSTALLATION 


coil “B” as shown in the sketch. A greater 
load on coil “A” would cause an increase in 
suction pressure in “A” and the ammonia 
would flow into the coils “B,” where the 
pressure would be lower, in an effort to 
equalize the pressure of the system. The 
coils of “A” would soon be robbed of am- 
monia and the operation of the system 
would not be at all satisfactory. 

The use of a pressure regulating valve 
makes possible the use of a constant pres- 
sure expansion valve on a system with other 
control equipment and varying conditions in 
its several units. The sketch in Figure 4 
shows a freezer on such a refrigerating sys- 
tem being controlled by a constant pressure 
expansion valve with the aid of a pressure 


regulating valve. The pressure regulating 
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valve in the suction line maintains a pres- 
sure between it and the expansion valve that 
is higher than the pressure in the main suc- 
tion line of the whole system. The expan- 
sion valve is not affected by variances in 
suction pressure in other parts of the re- 
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frigerating system and, therefore, acts in- 


dependently on the freezer. 
Two constant pressure expansion valves 
may be used on coils fed in multiple by one 


machine when a pressure regulating valve is 
installed in the suction line of one of the 
units. In Figure 5 two expansion valves are 
used on one machine; one is set for a 10 
pound suction and the other for 25 pounds. 
There are two separate rooms fed in multiple 
and these rooms are operated at two differ- 
ent temperatures. The pressure regulating 
valve in the suction line of the high tempera- 
ture room maintains a high pressure (25 
pounds) in its coils in spite of the lower 
suction pressure (10 pounds) of the system 
required to bring the other room down to 
temperature. Each automatic expansion 
valve is then able to independently regulate 
the flow of ammonia into its coils. Such an 
installation has the disadvantage of not be- 
ing able to compensate for varying load con- 


ditions. 














FIG. 5. 


TWO AUTOMATIC EXPANSION VALVE INSTALLATION 





Kelvinator Electric Refrigeration, 
Michigan. 

“Have enjoyed the publication very much, 
and have also given the subscription cards to 
nearly all of our accounts, in line with my 
service contact work in the territory which 
I make, with the result that nearly all of 
our distributors’ service personnel have sent 
in subscriptions through their concerns, or 
individually. Here’s hoping you continue 
increasing ‘the items on short cuts to service 
problems, and increasing the efficiency of the 
man directly connected with service troubles 
in the field.” —J. W. Granfors. 


SERVICE ENGINEER 


Squires’ Electrical Refrigeration Service, 
Florida. 

“T find your magazine to be an inspiration 
in a social as well as a commercial way. 
Each one of your five issues so far has con- 
tained either the names or reproduction of 
photographs, very familiar to one who has 
contacted factories, distributors and deal- 
ers in the capacity of service engineer. I 
take the liberty of thanking you for the 
practical as well as the technical data this 
magazine contains, which no service man 
can well ignore.”—J. N. Squire. 
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Motor Grounded 


NE of our regular customers has a 

Champion multiple system, which is so 
badly overloaded that he has the low-side 
switch disconnected in the summer-time to 
allow the machine to run continuously in or- 
der to keep frost on the coils. Two weeks 
ago I was called to reconnect the switch. 
Then the fun began. 

The motor on this unit is a 1 hp. Century 
single-phase running 220 V. When I made 
contact at the switch I blew a fuse, thereby 
feeding the motor only 110 volts. Imagine 
my surprise when there wasn’t the slightest 
change in its operation! The motor got off 
the brushes as well as if it had its full 220 
volts and was also up to speed. This made 
me wonder if the motor leads were hooked 
properly. I separated them and found they 
Finally I took the one live line lead 
and touched one lead at a time. The last 
one I touched ran the motor; one line lead 
and one motor lead. 

What really happened was this. In the 
interval between the time the switch was 
disconnected and when I reconnected, the 
parallel side of the field windings had be- 
come grounded. As this is a water-cooled 
machine, the ground was most likely effected 
through the water connection. Had there 
been no convenient route to ground, such as 
a water connection or bx connections, the 
motor could not have run.—Peter Stein Jr. 


were, 


Activated Alumina Refrigerant 
Drier 


FS pechinnersed alumina is a specially pre- 

pared adsorbent for the complete re- 
moval of moisture from gases and liquids. 
It is a partially dehydrated aluminum tri- 
hydrate, is chemically inert and a universal 
drying medium for practically all commer- 
cial refrigerants. 
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Readers are invited to send descriptions of “kinks” which they have found to be of prac- 
tical help in their every day work. Just send your idea or sketch in the rough, which will 
be prepared for publication. All contributors’ names will be printed. Address the “Kinks” 
Editor, REFRIGERATION SERVICE ENGINEER, 433 N. Waller Ave., Chicago. 





The suggested method of application for 
drying refrigerants is to locate a cartridge 
containing about one pound of 8 to 14 mesh, 
Grade A, activated alumina in either the 
gaseous or liquid circuit. In the majority of 
cases, the moisture and the refrigerant will 
be adsorbed simultaneously. However, acti- 
vated alumina has preferential adsorption 
for moisture and will hydrate the refriger- 
ant in a closed system to a practically bone- 
dry condition. This state of dryness will 
persist until the adsorbent reaches its full 
capacity for moisture adsorption. The 
amount of moisture adsorbed at 100% efi- 
ciency by the activated alumina will van 
between 8 and 15% of its weight, depending 
on the refrigerant, its rate of flow, the ten- 
perature, the mesh size of the activated 
alumina, etc. 

Activated alumina is a granular material, 
having a very large pore area per unit of 
volume. It adsorbs water vapor by direct 
contact from gases, vapors and liquids. As 
the adsorption phenomena is physical in na- 
ture, no chemical action occurs and the aé- 
sorbent does not become deliquescent when 
a state of saturation is reached. 

Activated alumina may be reactivated or 
reconditioned by applying heat to the sat- 
urated material at temperatures ranging 
from 350 to 600° F. After cooling to ap- 
proximately room temperature it is in cor- 
dition for renewed adsorption and further 
use. The cycle of adsorption, reactivation 
and cooling may be repeated indefinitely 
without any deterioration or decrease in the 
adsorptive capacity of the material. 


i a 


Norman A. Furey, 
Oregon. 

“Your magazine is going to fill a need 
which has been growing rapidly for the last 
five years.” 
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following information 


been contributed by 
Mr. J. Askin, Chief Engineer, 


Refrigeration Division, Fed- 





OW ders Manufacturing Co., in 
aie reference to the recommenda- 
tridg tions on air velocity through 

condensers appearing in 
= “Service Pointers” in the Au- 
er the 


gust and September issues. 
Mr. Askin writes: “We wish 

to contribute the following in- 

formation as to whether it is 


rity of 
nt will 
", acti- 


rption better to force air through a 

friger- condenser, or to suck it.” 

bone- The tests, the results of 

S will which are plotted on the charts 

‘Ss full illustrated, were run in the 
The laboratories of the Fedders 

fo effi Manufacturing Co. some six 


years ago, and show that be- 
low certain diameters, more 
air may be obtained by blow- 
ing than by sucking, and above 
certain diameters, a greater 
amount of air may be obtained 
by a suction type fan than by 
a blast type. It will be ob- 
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served that these tests were run with a four 
blade fan with a 2%,” diameter pulley at- 
tached so that as close to actual operating 
conditions as possible were maintained. 

It will be further noted that the velocity 
of air signifies the average linear air velocity 
through the condenser, that is, across the 
whole face of the condenser. 


SNAP ACTION TWO TEMPERA- 
TURE CONTROL 
WO-TEMPERATURE control is where 
two or more temperatures are required in 
a refrigeration system by maintaining differ- 
ent average suction pressures in the different 
cooling coils. This type of control is applica- 
ble to flooded systems or to thermostatic 
expansion valve operated dry systems with a 
pressure control switch on the compressor. 


Types of Equipment 

To maintain different suction pressures in 
the different coils, there are two different 
types of equipment employed: first, throt- 
tling valves; and second, quick-acting valves. 

Throttling valves can be of two types: 
first, the automatic; and second, the hand 
control. The automatic control employs a 
modulating valve which maintains an open- 
ing in the suction line in proportion to the 
pressure in the cooling coil. Whereas, the 
hand control employs a hand-operated valve 


BAROSTAT VALVE 


GAS Lines 


LiQuio Line —> 


GAS tines 


sealing when it is closed. 
qualities are accurate. 

Of course, it was necessary to design Baro. 
stat Valves so that ordinary foreign mate- 


The adj usting 


rials in the system would not prevent the 
Therefore, when the 
valve snaps shut there is enough power to 
remove any small particles of material that 
may rest between the seat and the stem. 


valve from sealing. 


Design and Materials 

Stainless steel diaphragms were selected 
to resist corrosion and rupture of the dia- 
phragm due to fatigue. 

The Valve stem and Valve seat are ge- 
lected of the highest grade of steel to ensure 
that foreign particles would not cause a 
break of seal permanently or temporarily, 

Whenever possible, aluminium is used for 
the shell in order to provide a lightweight 
unit and corrosive-resistant surface. When 
methyl or ethyl chloride are used as re 
frigerants, the bottom casting is made of 
copper alloy. 

Application 

The valves available are classified accord- 
ing to their operating ranges. One impor- 
tant consideration should be the differential 
between the cut-in and cut-out pressures. 
In many cases it is found that attempts have 
been made to use Barostat Valves on dif- 
ferentials lower than their advertised values, 
This will cause the valve to operate irregu- 


BAROSTAT VALVE 


GAS LinE 





—" SwitCH 





Walk-in Box Display Case 








Liquid 


Receiver Compressor 


INSTALLATION OF TWO TEMPERATURE CONTROL VALVES 


which will maintain a pressure drop in the 
suction line or between the different cooling 
coils when the compressor is in operation. 
Barostat Snap-Action Valve 

The Barostat snap-action valve was devel- 
oped for temperature control in the cooling 
coil without sacrifice of compressor capacity 
or power loss. Therefore, its design provides 
for a very low loss of pressure through the 
valve when it is open and there is perfect 
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larly. If any differential is required below 
seven pounds, a special valve can be pro- 
vided to take care of it. 

In applying snap action valves to a sys 
tem, their cut-out pressure setting should 
be higher than that of the compressor 
switch, to allow for line pressure drop plus 
a factor of safety so as to ensure proper 
cycling of the valve. In most cases the valve 
will have pressure drops less than two 
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pounds 0 that the cut-out point of the 
compressor switch should be at least two 
pounds below the cut-out point of any Baro- 
stat Valve on the line. 


Adjustments 


Adjustments can be made either in the 


field or service station. It was found that 


Top Loading 
Screw 


Valve Cover Lock Nut 
Retainer Guide Loading Spring 
Adjusting Screw 
my Set Screw 
— Retainer Guide 

Rubbe J~ Retainer 
ubber 
Loading Cushion Mounting Base 


Lead Gasket 
Valve Stem Nut 


Diaphragm 
Valve Stem 


fra 
Whi 


: >: Valve Spring 
Piping Connec von tor 


Controlled Element Valve Seat 


Piping Connections Valve Body 
to System 
Packing Screw 


Aajustment-D Stem Packing Plug 


CROSS SECTION OF VALVE 


the top adjustment will 
equally the cut-in and cut-out pressures a 
pound for every two and one-half turns of 
the top screw. The bottom adjustment will 
go the full range of the differential of the 
valves in approximately one _ revolution. 
Therefore, any changes in the differential 
should be made by small turns of the bottom 
adjustment, that is, one-eighth of a turn at 
a time. 

To adjust the top adjustment for a rise 
in temperature, turn the top screw down- 


raise or lower 


ward and vice-versa for lowering the tem- 
perature. 

To widen the differential of the valve, turn 
the bottom adjustment to the right and vice- 
versa to narrow the differential. 


ss 


RECORDER FOR CHECKING 
ELECTRIC REFRIGERATORS 
RECORDING device which will stand 
considerable “kicking around” is offered 
to service men and the service departments 
of refrigerator dealers. 

It shows running time and quiet time of 
the motor in electric refrigerators, ice cream 
cabinets, etc. Running time is the key to 
the situation in nearly every complaint about 
electric refrigerators. You know the famil- 
iar story: “That box is running all the 
time.” 

When the motor is running, a little mag- 
net inside pulls a marker or stylus up 
against the chart and makes a wide record. 
When the refrigerator motor is not running, 
the Recorder stylus draws a fine “idle” line 
as shown. No ink or pens are used; the 
record is made by the sapphire stylus 
scratching off the wax coating on the chart. 

The latest model has a two-way switch 
which makes possible a double-range of 1 to 
15 amperes. The receiver can be supplied 
with either a 24-hour clock and chart, or a 
3-day clock and chart. 

While it is a tool for the Service Depart- 
ment, it is important to the sales department 
because it keeps refrigerators sold as will be 
apparent to any sales manager. 


RECORDER FOR DETERMINING ON AND OFF TIME OF REFRIGERATOR 
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Chicago Refrigeration Code 


The Service Man Should Familiarize Himself with the Require- 
ments of His State and City Codes. Herewith is Printed the 
Salient Features of the Code Adopted by the City of Chicago. 


———— 


T is very necessary that the refrigeration 

service engineer familiarize himself with 
state and municipal codes, if any, governing 
the design, construction, installation and in- 
spection of refrigerating systems wherever 
he may be located. Copy of the complete 
regulations should be obtained from the 
proper authority. 

As‘yet there is no standard or uniform 
code, and no two agree in all particulars. 
The Codes adopted in New York City and 
Chicago have probably had a greater in- 
fluence in shaping codes in other cities than 
have any other regulations, and these two are 
not in full agreement; however, some of the 
essential features are about the same. 


Classification of Systems 


The enforcement of such regulations are 
delegated to different city departments. In 
Chicago, it is the duty of the Chief Inspector 
of the “Department for the Inspection of 
Steam Boilers, Unfired Pressure Vessels and 
Cooling Plants” and his associates to inspect 
once each year all refrigerating systems 
where piping, machinery and apparatus is 
under pressure. 

The Code classifies refrigerating systems 
into four classes according to the number of 
pounds of refrigerant employed. Only two 
classes are involved in household and small 
commercial refrigerating systems: Class C 
is a system containing more than twenty 
pounds and not more than one hundred 
pounds of a refrigerant; Class D is a system 
containing twenty pounds, or less, of a re- 
frigerant. 

The Chicago Code also specifies that no 
refrigerating system using a fiammable or 
irritant refrigerant or any part thereof shall 
be placed, located or maintained in 

(1) Any room, dinette or kitchenette 
used for sleeping purposes. 

(2) Any room having an adjoining al- 
cove, adjoining room or suite of 
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rooms, any part of which is used 
for sleeping purposes, the con- 
bined cubical contents of which 
is less than four thousand (4,000) 
cubic feet unless such room or 
rooms above set forth are pr. 
vided with a window or windows, 
the total window area of such be- 
ing not less than ten per cent of 
the floor area of such rooms and 
unless such window or windows 
shall open to the outside air and 
be so constructed that at least 
one-half of such window or win- 
dows can be readily opened. 


Direct expansion coils or coolers of sys- 
tems using non-flammable or non-irritant 
refrigerant may be installed in the air ducts 
of air cooling and air conditioning systems 
on any floor of any building provided: 

(1) Coils or coolers are constructed 
of non-corroding materials or per- 


manent protection against corro- 
sion in same is provided. 


(2) The coils or coolers are tested toa 
pressure of at least one and one- 
half times the minimum test pres- 
sure specified for the refrigerant. 


(3) Provided that the total refriger- 
ant content of systems containing 
more than 500 lbs. of refrigerant 
shall not exceed 1 pound for each 
150 cubic feet of volume in the 
space to which the air is con- 
ducted. 

All poisonous or toxic refrigerants used 
in any direct system of refrigeration shall 
have a distinct and easily detectable odor or 
characteristic irritating properties. 

No reconstruction of old apparatus or 
installation of new shall be undertaken u- 
less plans and specifications for same shall 
be filed in the office of the Department and 
approved by the Chief Inspector. Such plans 
and specifications shall show the kind and 
amount of refrigerant used. It is provided, 
however, that only the general plans and 
specifications for each type or model of a 
single unit system which can be removed 
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from its premises either with the refriger- 
ated cabinet or separately without discon- 
necting the refrigerant containing parts, 
shall be submitted to the Chief Inspector. 
A general permit shall be issued by the In- 
spector authorizing the placing or irstalla- 
tion of such approved types or models. No 
annual inspection shall be required on a 
unit system used for household purposes 
installed by authority of said general permit, 
provided that the Chief Inspector may make 
inspection of any said unit system whenever 
in his judgment inspection is necessary for 
the protection of life and property. 

The permit for Class C household mul- 
tiple and remote systems was fixed at $5.00 
fer each pressure imposing element and 25c 
for each evaporator. The permit fee for 
Class D household multiple and remote sys- 
tems is $3.00 for each pressure imposing 
element and 25c for each evaporator. 


Class “C” and “D” Requirements 


For refrigerating systems of Class C or 
D, when other requirements are not fulfilled, 
shall use seamless copper tubing or other 
suitable metal of not less than thirty-four 
one-thousandths of an inch wall thickness. 
Provided, further, that the joints are sweated 
or brazed or properly annealed and flared or 
of other construction approved by the Chief 
Inspector. 

In all Class C systems and in all Class D 
multiple refrigerating systems where seam- 
less metal tubing of less than standard pipe 
thickness for refrigerant line or lines is used, 
the refrigerant line or lines shall be enclosed 
in iron pipe or tubing or other metal en- 
closures. The enclosures may be of flexible 
metal at bends or terminals if not exceeding 
six feet in length and if enclosure is rigidly 
secured to the wall or other supports. No 
metal enclosure shall be required for refrig- 
erant lines between the pressure-imposing 
clement, condenser, or shell type apparatus 
and the nearest riser box, provided these 
lines do not exceed six feet in length and 
are located within the refrigerating machin- 
ery room where such room is required. 

All valves and fittings in such system ex- 
cept those with the evaporator, pressure-im- 
posing element, liquid receiver or shell type 
apparatus and every connection of tubing 
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shall be arranged in or on a suitable metal 
box and shall be rigidly attached thereto or 
to the supports thereof. Every such box 
shall have an accessible door or removable 
cover. 


Location of Shut-off Valves 


Shut-off valves for systems extending into 
living quarters shall be installed at the fol- 
lowing locations: At each service outlet in 
pressure and return lines, and in each riser 
or manifold connection at or near the com- 
pressor. These valves shall be fitted with a 
hand wheel or other means of ready opera- 
tion as an integral part thereof. 

Evaporators of low-side float type which 
may be removed as a unit shall have valves 
permitting the removal of the evaporator 
with valves attached. 

Not more than one refrigerator shall be 
connected to any outlet box. Every such 
outlet box shall be located within the prem- 
ises containing the refrigerator, but not 
within the refrigerated space, and shall be 
readily accessible at all times. No outlet 
box shall be located in any hallway, stairway 
or vertical shaft. 

Service valves shall be installed in both 
connections to every household flooded type 
evaporator that can be removed from the 
refrigerator as a unit, in such a manner as 
to permit the removal of the evaporator with 
valves attached. This is not required on unit 
systems. 

No refrigerant line shall be located in any 
elevator, dumb-waiter or any other shaft 
containing moving objects. 


Safety Requirements 


Every evaporator used in a household re- 
frigerator, unless constructed of sufficient 
strength to prevent injury in the ordinary 
and customary use thereof, shall be protected 
by suitable shield to assure protection against 
such injury. Every such evaporator shall 
be firmly anchored or secured in such man- 
ner as to make it immovable. 

Every refrigerator cabinet, box, casing 
or refrigerated space containing or enclosing 
any evaporator of any multiple refrigerating 
system using the direct method of refrigera- 
tion shall be firmly and securely anchored 
and fixed to a wall, floor or other immovable 
object in such manner as to hold such re- 
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frigerator, box or casing enclosing the evap- 
orator securely in place. 

Check valves in an absorption system 
shall be located between rectifier and con- 
denser and in the discharge line as close as 
practicable to the aqua pump. 

Every compressor or pressure-imposing 
unit of the water cooled type except unit 
machines, shall be provided with a by-pass, 
in such manner as to permit transference of 
refrigerant from one part of the system to 
the other. 

Every compressor or pressure-imposing 
element must be equipped with gauges on 
the high and low pressure side, except auto- 
matic types using less than 50 lbs. total 
weight of refrigerant. 

Every part of every refrigerating system, 
except pressure gauges and control mech- 
anism, shall be designed, constructed and 
assembled to withstand safely, and without 
injury, the following required minimum test 
pressures which shall be applied for the pres- 
sure test. These test pressures shall be held 
by every refrigerating system under test for 
a period of at least eight hours without an 
appreciable fall. 


Test Pressure 1x Pounps Per Square INCH 








Low Pres- 


High Pres- 
sure Side 


Refrigerant Used sure Side 





Carbon dioxide ; 750 
Ethane 550 
Ammonia 125 
Propane i 125 
Methyl chloride t 125 
Sulphur dioxide | 100 
Isobutane 3! 100 
Butane 50 
Ethyl] chloride 50 
Dichloromethane .... i; 15 
Trichloroethylene ... : 15 
Dichloroethylene .... b 15 





The manufacturer of every unit refrig- 
erating system shall mark upon the name or 
model plate thereof the kind of refrigerant 
contained within the system. Every Class C 
and Multiple Class D system shall have the 
name of the refrigerant painted or affixed 
in a permanent manner either to the pres- 
sure imposing element or to the piping in 
proximity thereto. The kind of a refrigerant 
and instructions for shutting off refrigerant 
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shall be prominently posted at the brane) 
valves used for shutting off each evaporator 
or set of evaporators contained within each 


refrigerated space. 

When dichlorodifiuoromethane is used jp 
connection with commercial and _ industrial 
ventilating systems, the Chicago Board of 
Health has adopted the following regula- 
tions: 

The use of dichlorodifluoromethane as 
refrigerant shall not be considered entire) 
free from hazard to health. 

Any container, pipe or part of a refrig- 
erating system in which dichlorodifluoro- 
methane is used and located in a ventilating 
system in the air to be used for ventilating 
purposes, shall be designed, constructed and 
assembled to withstand the test pressure of 
four hundred (400) pounds per square inch 
without injury to any part of such container, 
pipe or part of the refrigerating system. 

Any joint or connection in the refrigerant 
containing part of a refrigerating system in 
which dichlorodifluoromethane is used and 
such joint is located in a ventilating system, 
shall be threaded, welded, brazed, sweated 
or of such type of construction as is ap- 
proved by the Board of Health. 

Any joint or connection in the refrigerant 
containing part of a refrigerating system in 
which dichlorodifluoromethane is used and 
which may be opened, moved or altered after 
the test pressure has been applied, shall not 
be located in a ventilating system. 

In every refrigerating system in which 
dichlorodifluoromethane is used, and a part 
of such system containing the refrigerant is 
placed into a ventilating system in the air 
to be used for ventilating purposes, there 
shall be provided such means as will pro- 
duce a signal sufficient to attract the atten- 
tion of the person or persons responsible 
for the operation of such equipment in case 
at any time ten pounds of the refrigerant 
should escape from the refrigerating system. 


* SS 


R. Carr, Michigan. 

“Enclosed find check for payment of sub- 
scription to Tue Rerriceration Service Ex- 
GINEER. I received your November issue and 
read it through and it is of real value to us 
fellows.” 
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rd of ° o- . , 
wit Los Angeles Adopts Ordinance Requiring License and Posting of 
Bond. New Law Designed to Protect Concerns Doing Servicing Work. 
as a 
itirely ———>—_—_ 
efrig OS ANGELES has adopted a city ordi- 280 of Ordinance No. om = ee ese 
: ance ic i P , yerson, firm, or corporation shall have firs 
luoro- pence, See ae oon o pga Suen at the office of the Superintendent 
lating engaged in installing and servicing of electric 4¢ Building of the Department of Building 
latin refrigeration equipment will require a cer- and Safety of the City of Los Angeles, and 
d po tificate of registration, a payment of a $25.00 obtained a Certificate of a . . 
£ a) . : O- 
wee fee, and the posting of a $1000.00 bond. This eee ane eaieee OS REremierrer | 
> inch matter has been under consideration for For the purpose of this ordinance, the term 
ainer approximately a year, and is the result of “Refrigeration Contractor” shall mean any 
i conferences by service organizations, manu- _ person, firm, or corporation installing, alter- 
eran fj facturers, distributors and dealers, in con- Tut, fcPating system as defined in See. 280 
“a in junction with the Los Angeles Department —o¢ Goltmanas Be. 28,700 N. S., provided, 
| and of Building and Safety. however, that the term “Refrigeration Con- 
t The original Los Angeles Refrigeration tractor” shall not include any person who 
“— Ordinance required, as in other cities, that personally does such work in a_ building 
eated -_— , ne owned by and also occupied by such person, 
$ ap a permit be taken out for refrigeration yor to any person doing such work under the 
equipment installed, removed or placed. In direct supervision and in the employ of a 
mr some Pacific Coast cities, it was required “Refrigeration Contractor. 
mn te that an inspector examine the equipment Sec. 2. Application for Certificate of 
a after the completion of each service call, ee apg Fae op tage re 
hi ; i nee a ion desiring to be registered and to obtain 
after which, of course, made this impractical be a Certificate of Registration as a Refrigera- 


cause of the large number of permits tion Contractor shall make application in 
1 not pplicati 
issued; therefore, the bond provision was writing to the Superintendent of Building of 
included which is intended to protect the the Department of Building and Safety of 


which ‘ , : the City of Los Angeles on blanks furnished 
part customer in case an installation did not meet for hee purpose. "Beer such application 
nt is the Los Angeles Refrigeration Ordinance, shall give the name and address of such per- 
ve or the term of the new ordinance licensing son, firm, or corporation, and, if a firm, shall 
Sie the installers. The ordinance is as follows: give the names of the members thereof, and, 

if a corporation, shall give the names of at 
pro- ? least three (8) of the principal officers there- 
tten- Ordinance No. 73,174 of. Every such application shall give such 


additional information as the Board of Build- 
ing and Safety Commissioners may consider 
necessary to carry out the intents and pur- 
poses of this ordinance, and such application 
shall be verified upon oath by such person, 
or, if a firm, by a member thereof, or, if a 
corporation, by an officer thereof, as_ the 
case may be, or by the duly authorized agent 
Sec. 1. Certificate of Registration Re- of such person, firm, or corporation. 

quired. It shall be unlawful for any person, Every such application shall be accom- 
firm, or corporation to engage in or carry _ panied by a bond executed to the City of 
on or to represent or to advertise himself, Los Angeles by a surety company authorized 
herself, itself, or themselves as engaged in so to do, or by a corporation having the 
or carrying on the business of installing, authority to act in such capacity. 

altering, repairing, adding to, or servicing In form, said bond must be joint and sev- 
any refrigerating system as defined in Sec. eral and in the sum of One Thousand Dollars 


sible An ordinance providing for registration of 
case persons, firms, or corporations engaged in 
the business of installing, altering, repairing, 
or servicing refrigeration systems and pro- 
viding penalty for violation of same. 

The People of the City of Los Angeles do 
ordain as follows: 


rant 
item. 
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($1,000.00), and said bond must be condi- 
tioned that the whole or any part of said 
One Thousand Dollars ($1,000.00) shall be 
paid to any person who has suffered damage 
by reason of the violation of any provision 
of this ordinance, or by reason of the viola- 
tion of any of the provisions of Ordinance 
No. 28,700 N. S., or of any ordinance amend- 
atory thereof or supplementary thereto. 

Said bond shall not be void upon the first 
recovery, but may be sued and recovered 
upon from time to time by any person who 
has suffered damages as herein referred to, 
in his own name until the whole penalty is 
exhausted. 

The sufficiency of the surety company shall 
be approved by the Department of Building 
and Safety, and every such bond shall be ap- 
proved as to form by the City Attorney of 
the City of Los Angeles. 

That the surety company executing such 
bond shall agree to make any installation or 
construction work done by said principal 
comply with the provisions of Ordinance No. 
28,700 N. S. and with the provisions of any 
ordinances amendatory thereof or supple- 
mentary thereto, in the event that seid bond- 
ed principal shall fail, neglect, or refuse to 
make any such installation or construction 
work comply with said ordinances. 

Every Certificate of Registration shall ex- 
pire on June 30th of the fiscal year in which 
the same is issued. 


Sec. 3. Fee For Certificate. Before the 
issuance of any Certificate of Registration to 
a Refrigeration Contractor, as provided in 
this ordinance, the applicant therefor shall 
pay to the Board of Building and Safety 
Commissioners a fee of Twenty-five Dollars 
($25.00) for the use and benefit of the City 
of Los Angeles. 


Sec. Z. Revocation of Certificate of Regis- 


tration. The Board of Building and Safety 
Commissioners may, upon its own motion or 
upon the complaint of any person, revoke 
any Certificate of Registration of any Refrig- 
eration Contractor for any of the following 
reasons: 

1. Violation of any of the provisions of 
Ordinance No. 28,700 N. S. relative to the 
installation, alteration, repair, or adding to 
any refrigerating system. 

2. Violation of any of the provisions of this 
ordinance. 

8. Fraud or misrepresentation in connec- 
tion with any refrigerating system. 

Before revoking any such Certificate of 
Registration, the Board of Building and 
Safety Commissioners shall hold a public 
hearing at which any such Refrigeration 
Contractor may present evidence and reasons 
in defense of his Certificate of Registration, 
either in person or by his attorney; and be- 
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fore any such hearing is held, any gu 
Refrigeration Contractor shall be given wri. 
ten notice at least ten (10) days prior to gaij 
hearing. 

Whenever any such Certificate of Regi: 
tration has been revoked, it shall be unlawf; 
for any such Refrigeration Contractor to jp. 
stall, alter, repair, add to, or service an 
refrigerating system until such person, fim, 
or corporation has obtained a new Certificate 
of Registration and paid the fee required 
therefor by this ordinance. 

The revocation of any Certificate of Regi. 
tration shall not be deemed or construed 
exempt any Refrigeration Contractor fron 
any other penalty provided for in this oni. 
nance or any other ordinance of the City of 
Los Angeles. 


Sec. 5. Penalty. Any person, firm, o 
corporation violating any provision of this 
ordinance shall be deemed guilty of a nis. 
demeanor, and upon conviction thereof, shal 
be punishable by a fine of not more than Fix 
Hundred Dollars ($500.00), or by imprison. 
ment in the city jail for not more than si 
(6) months, or by both such fine ani 
imprisonment. 

Every such person, firm, or corporation 
shall be deemed guilty of a separate offens 
for each and every day during any portion of 
which any violation of this ordinance is con- 
mitted, continued, or permitted by such per- 
son, firm, or corporation and shall be punish- 
able therefor as hereinbefore provided in 
this section. 


Sec. 6. The City Clerk shall certify to th 
passage of this ordinance by a unanimow 
vote and cause the same to be published once 
in the Los Angeles Daily Journal. 

I hereby certify that the foregoing ord- 
nance was passed by the Council of the Cit 
of Los Angeles by the unanimous vote of al 
members of said Council present, there bein 
not less than twelve (12) members present, 
at its meeting of October 17, 1933. 

Robt. Dominguez, 

City Clerk. 

Approved this 26th day of October, 1938. 
Frank L. Shaw, 

Mayor. 


xs % S% 


P. E. Chatham, 
Washington, D. C. 

“This is the best magazine for service men 
that I have yet seen and I wish you ever 
success.” 


Arthur F. Burmeister, 
Michigan. 

“It is the greatest magazine I ever found, 
and is worth many times the price.” 
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THE 


Question 
BOX 


Readers are invited to send their problems 
rtaining to the servicing of household re- 
igerators and small commercial refrigerating 
equipment as well as oil burners to “The 
Question Box” which will be answered by 
competent authorities. 
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HE following questions were presented 

at Chicago Chapter of the Refrigeration 
Service Engineers Society and answered by 
C. E. Hamilton, chairman of the Educational 
Committee. 


Question 21. Will beer pull the taste of 
Prestone or any anti-freeze through the walls 
of block-tin tubing? 

Answer. No. Block-tin tubing is too 
dense. Since the beer is under pressure and 
the anti-freeze is not, if there were leakage, 
it would be a leakage of beer into the Pres- 
tone. However, the use of a sweet water 
bath for the beer coils is to be recommended 
instead of an anti-freeze solution. If too 
low a temperature is maintained, there is 
danger of freezing the beer in the coils. 


Question 22. Where can you purchase 
parts for the Belding-Hall refrigerator? 

Answer. Write Roth Brothers, 2078 
Greenleaf Ave., Chicago, Ill. This concern, 
I understand, has a stock of parts for this 
machine. 


Question 23. Where can you purchase 
parts for the Articair refrigerator? 

Answer. Contact Kulair Corp., Philadel- 
phia, Pa., and The Starr Co., Richmond, Ind. 

Question 24. What kind of compressor is 
used in a Belding Hall refrigerator? 


Answer. Rotary gear compressor is em- 
ployed (trade name ElectrIce) having a 
charge of 9.35 lbs. of sulphur dioxide. 
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Question 25. I have been working on a 
Crosley refrigerator. I have purged for air 
and recharged, but the suction pressure goes 
to twenty inches of vacuum and the suction 
line frosts. Why should this line frost and 
gauge go to twenty inches of vacuum on low 
side? 


Answer. The Crosley machine employs a 
capillary tube for the refrigerant flow con- 
trol. Symptoms would indicate that an ex- 
cess of oil is circulating through the sys- 
tems and this oil is causing oil binding of 
the capillary tube and, also, that this oil is 
carrying a certain amount of liquid refrig- 
erant over into the suction line where it 
evaporates, resulting in a frosted suction 
line. 


Question 26. What is meant by “flash 


gas?” 


Answer. The refrigerant entering the 
cooling unit is warm, close to room temper- 
ature. About ten per cent of the refriger- 
ant, depending upon the condenser tempera- 
ture, evaporates instantly, upon passing 
through the refrigerant flow control, thereby 
cooling the balance of the refrigerant to the 
temperature in the cooling unit. This re- 
frigerant that first evaporates is called 
“flash gas.” 

Question 27. What effect does the flash 
gas have on the efficiency of the system? 


Answer. The efficiency is reduced as full 
benefit of the latent heat of the liquid is not 
derived. For example, the latent heat per 
pound of sulphur dioxide at 5° F. is 169 
Btu. See table given below. 


ComMPaRATIVE REFRIGERATION IN Bru Per 
Cusic Foor or Cytinper DispLace- 
MENT 
Refrigera- 
tion Per 
Cu. Ft, Heat at 
REFRIGERANT Displace 5° F. 
Dichlorodifluoro- 
methane ...... 2.7 
Ether 3.61 
Ethyl Chloride... 8.35 
Butane 12.3 
Isobutane 17.4 
Sulphur Dioxide.. 22.0 
Methyl Chloride.. 31.1 
Freon 34.4 
Propane 51.7 
Ammonia 58.3 
Carbon Dioxide.. .212.0 


Latent 


Refrigerant 


162.1 
170.8 
177.0 
169.5 
159.5 
169.88 
178.5 
69.47 
169.5 
565.0 
115.8 


134.9 
126.3 
142.3 
123.5 
111.5 
141.37 
140.42 
51.07 
121.0 
474.45 
56.69 
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REPEAL INCREASING 
REFRIGERATION DEMAND 


T is a significant fact that advancement in 


many industries and businesses has devel- 
oped new uses and increased demand for 
refrigeration. One of the promising markets 
for additional refrigeration will undoubtedly 
be brought about with the repeal of the pro- 
hibition law. The past summer has shown a 
large increase in the use of refrigeration for 
beer cooling. The dispensing of beer at the 
proper temperature has received greater at- 
tention than at any previous period. The 
storage of barrel beer at proper pre-cooling 
temperatures has naturally resulted in more 
demands for refrigeration. 
With total repeal now a fact, other refrig- 
erating devices and additional refrigerating 
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requirements are making the possibilities for 
service of greater importance than ever ly. 
fore. For example, additional capacity for 
the making of ice-cubes will undoubted 
offer possibilities, and service companies 
maintaining refrigerating equipment in res- 
taurants, hotels, stores and other establish. 
ments dispensing beverages, are in a position 
to recommend additional refrigerating equip- 
ment, thereby increasing their revenue. 
> 3S 
LICENSING REGULATION 
yl this issue is published in full the ord- 
nance recently adopted by the Los Ap- 
geles, California, City Council, regulating 
companies and individuals engaged in in- 
stalling and servicing electric refrigeration 
equipment, which became effective on De 
cember 2. 

This ordinance provides for certificate of 
registration with a payment of a $25.00 fee 
and the posting of a $1,000.00 bond. The 
purpose of establishing a licensing fee of 
$25.00, it is stated, is that the licensing: de- 
partment will be self-sustaining. 

The $1,000.00 bond provision was adopted 
in order that the customer would be pro- 
tected in cases where an installation not in 
conformity with the Los Angeles refrigera- 
tion ordinance, or in accordance with the 
new licensing ordinance just adopted, would 
be changed. 

No provision as yet has been made for the 
examination of applicants for certificates, as 
to their experience and knowledge of refrig- 
eration work. Of course, this is important if 
the ordinance is to be a success. 

The responsible service organization will 
no doubt welcome any movement in the di- 
rection which tends to regulate the itinerant 
service man, and gives assurance to the cus- 
tomer that the concern or individual doing 
the work is thoroughly responsible. 

With the rapidly increasing sale of mechan- 
ical refrigerators, and the consequently it- 
creasing field for service men, it is to be ex 
pected that this business has and will attract 
men, who fail to recognize their respon 
sibility to the consumer. 

This ordinance may not be the panacea for 
all servicing ills that are experienced in dif- 
ferent localities, but it represents an effort 
to discourage unethical practices. 
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REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


Official Announcements of the activities of the National Society and Local 
Chapters appear in this department as well as articles per- 
taining to the educational work of the Society. 


_t 
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THE OBJECTS OF THE SOCIETY 


To further the education and elevation of its members in the art and science of 
refrigeration engineering; with special reference to servicing and installation of 
domestic and small commercial equipment; for the reading and discussion of ap- 
propriate papers and lectures; the preparation and distribution among the mem- 
bership of useful and practical information concerning the design, construction, 
operation and servicing of refrigerating machinery. 


ASSOCIATION HEADQUARTERS: 433-435 North Waller Ave., CHICAGO, ILL 





MEETINGS OF CHAPTERS 


Detroit Chapter No. 1 


Meeting of October 18 


RESIDENT GEORGE H. CLARK 

presided at the meeting held at the Da- 
nish Brotherhood Temple, 1775 W. Forest 
Ave. Mr. Downs reported on the work of 
the Educational Committee, and advised 
that speakers had been selected for future 
meetings, and that members were also re- 
quested to make suggestions on the sub- 
jects in which they were most interested. 
Mr. Clark reported the result of a confer- 
ence with Mr. Mills, City Inspector, in ref- 
erence to the licensing and bonding of in- 
stallation and men. Motion was 
made and seconded that Mr. Clark secure 
further data and report at the next meet- 


ing. 


service 


Meeting of November 1 

After disposing of the usual order of 
business, the meeting was turned over to 
the Educational Department, and Mr. Nel- 
son, of the Riley Engineering Co., gave an 
interesting talk on “The Application of the 
High-Side Float Valve.” 

As there were a number of new men in 
attendance, President Clark explained the 
purposes and objects of the Society. 

Following this, there was a general dis- 
cussion on the bonding and licensing of con- 
tractors and service men, and it was re- 
ported that this matter had been taken up 
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with Commissioner Wolf and Mr. Mills, the 
City Inspector. 

Mr. Downs, of the Educational Commit. 
tee, then gave an interesting talk on “The 
Cost of Service Calls.” 


Greater Chicago Chapter No. 1 
Meeting of November 14 


FTER dispensing with the usual order 

of business, President T. J. Fowler 
turned the meeting over to Mr. C. E. Han- 
ilton, chairman of the Educational Comnit- 
tee, who introduced as the speaker of the 
evening, Mr. Carl Buddenbaum, whose ai- 
dress on “The Development and Future of 
Refrigeration” emphasized the rapid strides 
made by mechanical refrigeration and what 
future possibilities will develop. 

There was discussion, also, regarding 
plans for a special evening of entertain- 
ment, at which time the charter for Chicago 
Chapter is to be presented. 


Meeting of November 28 

After dispensing with the business session 
of the meeting, Mr. V. Allen, of the Auto- 
motive Maintenance Machinery Co., gave 4 
most interesting talk and demonstration on 
“The Development of Several Tools for the 
Repairing of Compressors.” In Mr. Allen's 
demonstration, he showed by actual work 
the purpose of the tools. 

At this meeting, six new applications were 
received. 
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Chicago Chapter regrets the loss of one terming themselves contractors, that this 
of its ardent supporters and valued mem-_ chapter endeavor to ascertain some method 
bers, in the sudden death of Mr. S. C. of regulating the business, and the secretary 
Fischer, who was widely known among the was delegated to draft tentative regula- 
service men or Chicago, having conducted, tions to submit to the chapter for further 
for some years, a shop specializing in the discussion. 
rebuilding and repairing of motors used in a a 
household refrigerators. Mr. Fischer had 
attended a regular meeting of the chapter THERMOSTATS 
on November 14, and was suddenly stricken (Continued from Page 13) 
the following Thursday. The services were iJ] regulate the temperature of air being 
held on Saturday, November 18. circulated throughout the room. 

a8 The service engineer should endeavor to 
New York Chapter No. 1 familiarize himself with the construction of 
Meeting of November 10 pressure and temperature controllers used 
TARTING the fall and winter meetings = ecarenc oe machines. reps 
s s in gen very simple in 

of New York Chapter, the first of which eee Se ee 
A : their construction and the adjustments, while 

ills, the |e was held on November 10, the meeting was : a > . ie 
. : not as readily accessible as controllers used 

called to order by President Herbert Her- : 

’ ; en household refrigerators, are easy to make. 
omit. _" The indicatin ages which every service 
m “The Considerable time was devoted to the dis- : & eas a 7 

: man uses, should enable him to make the 
cussion of a standard form of agreement for : 
; . ¥ ae 4 necessary adjustments to get proper tem- 
electric refrigeration servicing and instal- : : . 4 

: * é : : perature control in the display case or other 

lations, which with modifications and ‘ ire 
, ; refrigerated application. 
changes is substantially the same as the 


hich i 11 of the A On water cooled units a water circulating 
im» a ov se) aii on tne “Aur valve, shown in Fig. 6, is furnished which 
gust issue of this journal. ; 


regulates the flow of the condensing water. 
il order It was also decided that the members, for g 8 


ao ‘ On units of this type, a double controller 
Fowler @& ‘te Sent urty Gays, should canvass pros- — i. usually used. This instrument, see Fig. 7, 
. Han- pective contractors on the new form, and 


Fi , has a high pressure cut-out attachment that 
oma — a sales resistance met with at the breaks the circuit in the event that the con- 
of the ge next meeting, and any changes recommended densing pressure continues to rise beyond 
08e ad Gio be considered at that cane. the capacity of the water circulating valve. 
tes a © De cmnesienel. gragem, an As in the case of household refrigerators, 
| strides interesting talk was given on “Oil Burn- 


a ; such instruments as dial-indicating and re- 
ad what # es” by Mr. G. Sealon, instructor at the cording thermometers can be used to great 
Herkimer Institute of Mechanical Trades, advantage by the service engineer in his 

garding J] il Burner Division. week - 





tertain- i 
Chicago New Jersey Chapter No. 1 


Meeting of November 22 DON'T MISS AN ISSUE! 


RESIDENT JOHN C. HUMMELT, 


session after disposing of the routine business, 5 is = 

>» Auto: fe “led upon Mr. Edward Lampa, secretary, if 5 ' of r 5 ]@ 

gave 3 who spoke on the future plans for Northern 

tion 4 New Jersey Chapter, and the necessity of 

for the | °h member doing his part to further the ong OW wna 

Allen's interest of the chapter and the Society in s ‘i 

11 work fe seneral. Every issue contains 
Action was also taken, in view of the ideas you can use— 


ns were many inexperienced men in the jurisdiction d " ~ ° 
of Northern New Jersey Chapter, who are on miss an issue 
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Come to Headquarters for Herkimer Institute 
PARTS and SUPPLIES “Makers of All-Make Service Men” 

1819 Broadway 

New York City 


“A Practical Trade School” 


+ 








| 
| MANUFACTURERS and DISTRIBUTORS | 
| 


New models and new refrigerants do 


M Pi N. 5 "4 A N not up-set service departments manned by 
“Herkimer trained” service mechanics. 
COMPANY 


Competent men available for all localities, 


Dealers and Manufacturers, when in need 
GEORGE MONJIAN, Pres. of men— 


360-362 East Grand Avenue | Write, phone or wire— 
| Whitehall 7340 Chicago, Ill. | no obligations. 


HE largest supply house of re- 
frigeration parts. Replacement 
parts for all makes of electrical re- 
frigerators. 
Our Modern Shop—the best 
equipped in the middle west—can 


repair all equipment for household "The 
and commercial refrigeration sys- | 
tems. | Ja SOT 




















East Rutherford, N. J. 
SUPPLIES — PARTS — 
COILS — CHEMICALS — REFRIGERATOR 


MATERIALS — UNITS 
REFRIGERATION SPECIALTIES 


“With Estimating Service for Service Engineers” 


SERVICEMEN SUPPLY CO. 
1819 Broadway, NEW YORK CITY 








m I p 0 r t a i t | f Viscosity 150 Sec @ 100°F 
| Flash 350° F - 
B ey ae k a e e I Cold Test 30° F 


API 27° Be 
Color Water White 


is ready for distribution | conn ie eens 
now Every Service Man The Matheson Company 
will be interested in this 
book. 


See Page I 
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A Convenient Binder 


for the Educational Material 
of the Service Engineers’ Society 





VERY member of the Society should 

have one of these binders, as it provides 
a convenient method of using the edu- 
cational material sent out by the Society, 
and also published in THE REFRIGERATION 
SERVICE ENGINEER. 
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In this and past issues of 
THE REFRIGERATION SER- 
vice ENGINEER are pub- 
lished valuable charts — 
Complaint Charts and 
Trouble Chart. Other 
charts will be published 
in succeeding issues. 
Provision is made so that 
these charts can be cut out 
of this issue and filed con- 
veniently in the new 
binder. You should have a 
binder immediately, so that 
the charts appearing in 
this issue will provide a 
start for your handy refer- 
ence book. It is attrac- 
tively stamped on the front 
cover with the Society’s 
name. 


Size 4; in.x7} in. Holds Stand- 
ard 3 in. x 63 in. sheet. 


This flexible leather, six-ring binder 
is designed so that it can be con- 
veniently carried in the pocket and 
used on the job every day. The 
educational material sent to each 
member of the Society will be de- 
signed so as to fit this convenient 
binder, also tables, charts and other 
valuable data published in Tue Re- 
FRIGERATION SERVICE ENGINEER. A 
supply of ruled memorandum paper 
for making notes and sketches is fur- 
nished. The educational material 
published in THe REFRIGERATION 
SERVICE ENGINEER and that sent out 
by the Society will provide a valuable 
reference book that will be an indis- 
pensable help in solving every day 
servicing problems. 


SEND REMITTANCE OF $1.00 TO THE 


REFRIGERATION SERVICE ENGINEERS’ SOCIETY 


433 North Waller Avenue 


CHICAGO, ILL. 
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. Heating Type — Actual Size 

An extremely sensitive thermostat used with electrical controlled heating and cooling equipment | 

This instrument operates on a total differential of 1 degree (plus or minus 14 degree). It is Vey 
accurate and dependable in performance. 

The mercury switch is of unique construction and is not subject to deterioration. 

The Sensatherm is small in size and neat in appearance. 

There are several types and ranges available. 

Type H, for heating applications, opens the circuit with a rise in temperature. 

Type R, for cooling applications, opens the circuit with a drop in temperature. 

Type HR, Dual Sensatherm, combines in one unit both the heating and cooling instruments. 


These instruments are used in conjunction with the Mercoid Transformer-Relay. 
Write for Bulletin Nos. 100 and 110. 
COMPLETE CATALOG OF MERCOID CONTROLS SENT UPON REQUEST. 
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